In present research, comparative anatomical study was carried on eight Ferula species in NE Iran. The specimens were collected during March-June 2010-2012. After identification, the cross sections from the base of stem, mature leaves, petioles and mericarps were prepared, and then stained by differential staining. Internal structure of stems, leaves and petioles varied among the species due to the shape and type of collenchymous tissue below the epidermis layer and sclerenchymous strands above the phloem, the shape of vascular bundle, the position and number of secretory ducts and the type of mesophyll. Also, in the mericarps, the number of dorsal rib, vallecular vittae, commissural vittae and wing width changed among the species.
INTRODUCTION
cross section of mature leaves of studied species indicated isolateral mesophyll except F. diversivittata Rech. f. & Schmalh., F. foetida Regel. and F. latisecta Rech. f. & Aell. which were dorsi-ventral (Table 2 , Figures 2A-B ). Petiole-The internal structure of petioles displayed uni-seriate epidermis layer, collenchymous strands, parenchymous tissue, vascular bundles including sclerid bundles above the phloem ( Based on the results of stem internal structure, F. xylorhachis Rech. f. differed from another species due to the shape of collenchymous bundles in cortex and sclerenchymous strands above the vascular bundles and the position of secretory ducts. Secretory ducts were observed in the cortex and phloem of the central vascular bundles in all studied species expect F. szowitziana DC and F. xylorhachis. Also, sclerenchymous tissue above the phloem varied sclerid, fiber and sclerid-fiber except F. xylorhachis just had fiber. The shape of sclerenchymous tissue above the phloem changed cap to crescent shaped. Moreover, the shape of vascular bundles varied obovate to triangular in the peripheral vascular bundles and circular to obovate in central vascular bundles. In Akhmetova's et al. report "mechanical tissue is very well developed directly below the epidermis in the stem of F. iliensis. Collenchyma arranged separately portions and collateral vascular bundles including larger bundles alternate with small ones. Sclerenchymous tissue posed directly above the phloem as cap shaped bundles" (Akhmetova et al., 2013) . In cross section of the petioles, the outlines of petioles were observed circular, triangular and tetrahedral. The shape of collenchymous tissue below epidermis layer varied rectangular, elliptical to crescent shaped. The shape of sclerenchymous bundles above the phloem were noticed cap-crescent shaped to a complete ring around the vascular bundle in F. xylorhachis. The vascular bundles shape ranged ovoid to circular. Furthermore, the mesophyll arrangement of all studied specimens were isolateral except in F. foetida, F. diversittata, and F. latisecta were dorsiventral. Already, Akhmetova et al. showed isolateral mesophyll in F. ilinesis (Akhmetova et al., 2013) . Cross section of mericarps of studied specimens indicated 3-4 dorsal ribs, 3-19 and 6-19 vallecular and commissural vittae respectively. Also, wing width varied 1-4 mm and the tip of wing was horizontal or deviate toward up or down. Safina and Pimenov (1990) mentioned anatomical structure of the fruits of 16 species of Mediterranean Ferula species differ considerably in their carpological characters (the number of vascular bundles in the marginal ribs, the peculiarities of mesocarp sclerification, the organization of secretory system) from the middle-asiatic Ferulas (Safina and Pimenov 1990) . Ajani and Ajani (2008) in comparison of fruit anatomy between two species of Ferula, reported dorsal ribs 3-4, elliptic; vallecular vittae (1-)2-3(-4), unequal, elliptic; commissural vittae 10-11, unequal, elliptic or circular; wing without appendix at base of commissural surface, lignified cells extend to end of wing with deviation towards commissural surface in Ferula hezarlalehzarica and dorsal ribs 3, valecular vittae 3, commissural vitae 6-8, wing with appendix at base, lignified cells extend to tip of wing with deviation towards dorsal surface in F. kosopoljanskyi Korov. Liu et al. (2006) believed "fruit features of taxonomic importance include developmental origin of the wings, carpel shape, presence of vittae, woodiness of the endocarp, position of crystals, and type of carpophores. Korovin (1947) argued that fruit anatomy was of little value for the classification of Ferula. So, he used mostly characters of leaves and flowers to delimit infrageneric taxa. In contrast, Safina and Pimenov (1983 , 1984 , 1990 stressed the importance of fruit characters for circumscribing sections and inferring phylogenetic relationships. In their revision of Ferula for Kazakhstan, Safina and Pimenov (1984) described nine basic fruit types, with most sections they recognized being monomorphic with respect to fruit anatomy. In studies of Korovin's subgenera Peucedanoides (Safina and Pimenov, 1983) and Ferula (Safina and Pimenov, 1990) , they provided evidence suggesting that these subgenera are highly heterogeneous with respect to fruit anatomy, with some of their respective members more similar to those of other subgenera". "Classification systems of Ferula and the taxonomic value of fruit characters Korovin (1947) based his taxonomic treatment of Ferula mostly on morphological characters. While acknowledging Koso-Poljansky's and Calestani's contributions of fruit anatomy to umbellifer taxonomy, he regarded these characters as useless at the infrageneric level. Consequently, his descriptions of subgenera focused primarily on characters of habit, inflorescence, leaves, and flowers, and less so on basic fruit features, such as the direction of compression and the number of vallecular vittae" (Cited by: Kurzyan-Mlynik et al., 2008) . Kurzyan-Mlynik et al. (2008) believe a general similarity of fruit anatomy is a better predictor of species affinity than any single fruit character as supported by the analysis of character evolution. All fruit characters analyzed are highly homoplastic. Their analysis of the evolution of phenotypic characters in Ferula fails to indicate any clear pattern of morphological variation that would be of taxonomic use. In conclusion, anatomical results of vegetative organs and mericarps showed differences between studied species but those could not exactly help to identify species because of characters are overlapping. 
